7 ciBeR of Mental health, ciBeRsaM, instituto de salud carlos iii, Madrid, spain; 8 Pain Unit, hospital de la Princesa, Madrid, spain Background: The objective of the study was to estimate the prevalence of pure central neuropathic pain (CNP) and peripheral neuropathic pain (PNP) among patients attending pain clinics in Spain. The study also aimed to analyze factors associated with pain intensity and quality of life (QoL). Methods: A cross-sectional study was performed including 53 patients with pure CNP and 281 with pure PNP attending in 104 pain clinics in Spain. The revised grading system proposed in 2008 to determine a definite, probable or possible diagnosis of NP was used. Pain features, psychological variables and QoL were assessed. Descriptive, bivariate and multivariate analyses were performed. Results: The prevalence of pure CNP and PNP amongst neuropathic pain patients was 2.4% (95% CI: 1.7;3.1) and 12.9% (95% CI: 1.5;14.3), respectively. Comorbid anxiety, depression or sleep disorders were high in both groups, but higher in CNP patients (51.1%, 71.4%, respectively). Pain intensity in PNP patients was associated with the presence of depression and sleep disturbances. However, in CNP patients, it was related with pain in the lower limbs. The impairment of QoL was greater in CNP patients than in PNP patients; pain location, presence of depression and sleep disturbance were the factors that most negatively affected QoL. Among PNP patients, women and those with higher pain intensity had worse QoL. Conclusion: Pain intensity and QoL are affected by different factors in patients suffering from CNP or PNP. Identifying these factors could serve to guide therapeutic strategies and improve the QoL of patients.
Introduction
Neuropathic pain (NP) is a complex clinical condition of multifactorial etiology that results in considerable societal and economical burden. 1 It also affects the quality of life (QoL) of patients and their families. 2, 3 Despite its importance, few data are available concerning the prevalence of NP in patients attending pain clinics, although some studies carried out in the general population or primary care have reported a significant increase in recent years. [4] [5] [6] With specific regard to central neuropathic pain (CNP), the lack of information regarding prevalence is notable, most studies focusing on particular CNP conditions, such as spinal cord injury, stroke 7, 8 or multiple sclerosis, 9 where the prevalence ranges from 4.2% in multiple sclerosis to 80% in spinal cord injury.
Regardless of its cause or location, NP is one of the most difficult types of pain to treat, 10, 11 with some patients showing partial responses to treatment, and patients with similar conditions responding differently to the same pharmacological drug. 1 Several reasons have been proposed to explain these results, one of them being its comorbidity with psychiatric disorders. 12 The presence of psychiatric disturbances, particularly anxiety and depression, is common in chronic pain patients. 13 However, to our knowledge, the comparative analysis of anxiety and depression in a broader range of pure central and peripheral neuropathic chronic pain conditions using data obtained at national level from patients attending pain clinics has not been studied previously, despite the fact that such comorbidity may have a significant effect on QoL and health care utilization. 14 In a previous study carried out in several pain clinics in Spain, we reported that around 48% of the patients attending these consultations suffered from NP and 15.7% had a diagnostic label of primary (pure) CNP and/or PNP. Also, our study showed that comorbid depressive or anxiety disorders were present in most patients. Nevertheless, the prevalence of CNP and PNP was not measured and neither was it analyzed in association with mood and anxiety complaints. 1 Recently, sleep disorders have been the focus of attention as an outcome of interest in patients with diverse painful conditions. The interaction between poor sleep and pain is of importance because both conditions affect each other. Furthermore, a number of studies 15 reveal that these three conditions (depression, chronic pain and sleep disorders) are interconnected.
A review of the literature identifies a lack of epidemiological data analyzing the frequency and characteristics of CNP and PNP on a national scale and studying the effect of anxiety, depression and sleep disturbances on the pain intensity and QoL of these patients. Consequently, we carried out this present study with the aim of estimating the prevalence of pure CNP and PNP among patients attending Spanish pain clinics, using the revised definition and grading system proposed in 2008 by Treede et al. 16 As a secondary objective, we analyzed the relationship of anxiety, depression and sleep disturbances with the intensity of pain and QoL in both CNP and PNP patients. We hypothesize that the presence of anxiety, depression and sleep disorders is independently related to more intense pain and a worse QoL in CNP and PNP patients.
Methods
A cross-sectional study was carried out in all pain clinics registered in Spain (N=104). Pain specialists working in this setting who voluntarily agreed to participate were asked to ascertain NP conditions in patients attending their clinics during a single day. The visits could be either initial or follow-up appointments.
A sample of patients receiving treatment in the participating pain clinics during the study day was selected. The inclusion criterion was as follows: adult patients (≥18 years) with NP (according to the definition by the International Association for the Study of Pain) who provided their written informed consent. Patients unable to attend an interview or to complete a questionnaire were excluded. Data were obtained from the patients' medical records or during the visit.
The sample size was calculated to respond to the main aim of the original study: to determine the prevalence of NP in patients treated in the pain units of Spain. According to the literature, [17] [18] [19] the population prevalence in Spain and Europe ranges from 6% to 8%. Therefore, an initial estimate of 7% was assumed. With a confidence level of 95%, an accuracy of +/− 0.01 percentage units in a bilateral contrast, and considering a missingness lower than 4%, a total of 2599 patients would be necessary. Of these, ~182 patients diagnosed with NP would be detected (the expected prevalence of 7%). Considering the inclusion of patients from 104 centers, it would be necessary to include 25 patients from each of them in order to obtain information from 2600 patients.
Patients were classified as having definite, probable or possible NP according to the revised definition of NP proposed in 2008. 16 The criteria for the classification were as follows: the patient had 1) a distinct neuroanatomically plausible distribution of pain, 2) a history suggestive of a lesion or disease affecting the somatosensory system, 3) a confirmatory test demonstrating the distribution of pain, as part of the neurological examination and 4) a confirmatory test demonstrating the lesion or disease of the somatosensory system. A patient was considered to have "possible neuropathic pain" if they met criteria 1 and 2. The NP was considered "probable" if they additionally met criteria 3 or 4.
The physician also had to give a diagnostic label for the NP condition 20 of each patient according to the options presented in Table 1 , where an open field labeled as "others" was included within each option to capture rare diagnoses. Some additional information was collected including localization of pain, pain duration (<6 months, 6-12 months, >12 months or number of years) and average pain intensity in the prior 24 h, Journal of Pain Research 2018:11 submit your manuscript | www.dovepress.com
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Prevalence of cnP and PnP and factors related to intensity and Qol using a visual analog scale (VAS). Furthermore, information was gathered from the patients' medical records about whether they suffered any depressive, anxiety, sleep or any other comorbid disorder. A new variable was created indicating the number of comorbid conditions (anxiety, depression or sleep disorder). This variable was set to 0 when the patients did not suffer any comorbidity; 1 when they suffered just one of the three diseases; 2 when the patient suffered two comorbidities (anxiety plus depression or anxiety plus sleep disorder or depression plus sleep disorder); and 3 when the patient suffered from the three pathologies.
Furthermore, the subjective appraisal of the specialist on the adequacy of the treatment received by the patients previous to the contact was recorded based on the clinical state of the patient and on the usual treatment protocols for it. Lastly, the patients were asked to complete the EuroQol-5 Dimensions (EQ-5D) tool 21 to provide a measure of healthrelated QoL. In addition, sociodemographic information including age, sex, ethnicity, work status and the specialty of the referring physician were recorded. This paper included a subsample composed of patients with pure CNP and PNP. Patients affected by mixed NP were excluded.
The study was performed in accordance with the updated Declaration of Helsinki, and the protocol was approved by the Ethics Committee of the Hospital de la Princesa in Madrid before it began. All the patients provided their written informed consent to participate in advance.
Data analysis
For each of the two groups of patients included in the study, a descriptive analysis of the variables was performed with appropriate statistical tools using central tendency and dispersion measurements for the quantitative variables and percentage for the qualitative variables. To analyze the differences between the groups, chi-squared test was used for the qualitative variables, and Student's t-test or Mann-Whitney U test was used for quantitative variables.
To compare the sociodemographic and clinical characteristics between patients with a definitive diagnosis of NP and patients with probable or possible NP, OR with 95% CI were calculated, and Mantel-Haenszel test, Student's t-test and the Mann-Whitney U test were used. Lastly, two multiple linear regression models were performed in each group of patients, considering pain intensity and QoL scores as dependent variables and sociodemographic and clinical variables as independent variables.
All the statistical analyses were carried out using the IBM SPSS Statistics 21 package, and the level of significance was set at p<0.05.
Results
characteristics of the patients with central and peripheral neuropathic pain
Data were collected on 2173 patients attended by 178 pain specialists at 104 pain clinics (81.9% out of 127 pain clinics accredited in Spain [Sociedad Española del Dolor 2011]). A total of 1038 patients were diagnosed with confirmed NP. Of these, this study analyzed the 281 patients diagnosed with pure PNP and 53 with pure CNP. The prevalence of pure CNP in the Spanish pain units was 2.4% (95% CI: 1.77; 3.11) and that of pure PNP was 12.9% (95% CI: 11.50; 14.37). Both groups predominantly consisted of women (62.3% with CNP and 63.5% with PNP) with a slightly higher mean age among those with CNP (59.3 years vs 56.6 years, although the difference was not statistically significant) ( Table 1 ); a high percentage of them were suffering from severe pain (around 70% in both groups). The pain duration was 5.6 years in the patients with CNP and 4.1 years in those with PNP, and it was mainly located in the head-column-trunk (64%) in the patients with CNP and in the lower limbs (43%) in those diagnosed with PNP.
The most common diagnostic label in CNP was poststroke pain, while complex regional pain syndrome and post-herpetic neuralgia were the most common among the PNP patients ( Figure 1 ).
Self-perceived health status, measured with the EQ-5D, was worse in the patients with CNP than in those with PNP (mean EQ-5D VAS score 43.2 and 52.3, respectively); the patients with CNP were more greatly affected in all the dimensions of the EQ-5D ( Figure 2 ).
Of note was that while most of the CNP patients had been derived from Neurosurgery/Neurology department, the PNP patients had been referred by a wide variety of specialists.
Both groups of patients often suffered from comorbid anxiety, sleep disorders and depression, the latter being more common in the CNP patients. In addition, patients in both groups frequently suffered from at least two comorbidities (67.4% in CNP and 44.1% in PNP) ( Table 1) .
Regarding the level of certainty of the diagnosis, the percentage of patients with definite NP was high and quite similar in both groups (81.1% in CNP and 74% in PNP), although the patients with CNP were more frequently classified with possible NP (9.4% vs 3.9%), while those suffering Factors associated with the level of certainty of neuropathic pain diagnosis Table 2 and Figures 3 and 4 show the detailed results of the differences between patients classified as having either definite or probable-possible NP. Definite CNP was significantly more likely in patients suffering pain located in the lower limbs. However, in patients with PNP, a definite diagnosis was more frequent when the pain was located in the upper limbs. By contrast, the certainty of the diagnosis was lower among the patients with PNP with pain located in the lower limbs, among those with other less common diagnoses such as post-surgical pain, and in those with diabetic neuropathy, although in this last group the difference was borderline.
No differences were observed in the certainty of the diagnosis of any other variable analyzed, neither in the patients with PNP nor CNP, although the patients referred from Neurosurgery/Neurology department were more likely to have a diagnosis of definite CNP than those from other specialties ( Table 2 ).
Factors associated with pain intensity and quality of life
The multivariate analysis of the factors associated with the intensity of the CNP showed that suffering from pain in the lower limbs was related to higher pain intensity. On the contrary, patients attending a follow-up appointment at the pain clinic and those with pain in the upper limbs had lower pain intensity (Table 3) .
Among the patients with PNP, those also suffering from comorbid depression or sleep disorders were found to be affected by higher pain intensity. Conversely, attending a follow-up appointment at the pain clinic, having a better health status measured with the EQ-5D and longer pain duration were significant correlates of lower pain intensity (Table 3 ).
In the analysis of self-perceived health status among the patients with CNP, those also suffering from comorbid depression or sleep disorders, or with pain in sites other than the lower limbs presented a worse health status. However, the patients from Latin America, those in active labor and those receiving appropriate treatment had a better health status (Table 4) .
Among the patients with PNP, the women and those with greater pain intensity presented a worse self-perceived health status. However, the patients who were older, in active labor or had a definite diagnosis of NP had a better health status (Table 4 ).
Discussion
The present study is, to our knowledge, the first to analyze the prevalence of pure NP according to its central or peripheral physiopathology.
Also of interest is that the diagnosis of these conditions in this study was based on the judgment of a pain specialist using a widely recognized grading system.
A feature of the results of the study is that the prevalence of PNP was 12.9% and that of CNP was 2.4%, with a high percentage of patients from both groups suffering from a severe intensity of pain (≥6).
In addition, pain duration, symptoms of depression and the impact of the illness on QoL were greater in the CNP group compared to those diagnosed with PNP. As expected, the most common diagnosis in the CNP group was Several studies carried out in the general population have shown that pain with neuropathic characteristics without a specific location afflicts 7%-8% of people, 4 although Breiviket al 22 reported a prevalence of 4% in a study carried out in Europe following a different methodology. Furthermore, it has been shown that NP is also a common occurrence in primary care settings, with studies showing wide variations in the prevalence data. 23, 24 In the same vein, other studies focusing on particular etiological conditions have shown variable results in the prevalence of NP, with a prevalence of 8% in patients with herpes zoster, 25 16% in diabetic patients 25 and 8%, 10%, 28% and 67% among patients suffering from a stroke, Parkinson's disease, multiple sclerosis and spinal cord injury, respectively. [26] [27] [28] [29] [30] [31] [32] In a Spanish study carried out in a primary care setting, the prevalence of pure NP was 11.8 % (95% CI: 10.5; 13.2), but most patients were diagnosed with PNP. 24 Also, another study showed that approximately half of all patients referred to pain clinics presented NP. However, this information included patients diagnosed with central, peripheral and mixed NP. 1 In our study, patients affected by mixed neuropathic pain were excluded in order to have a more homogeneous group of pure NP patients.
Several reasons have been postulated to explain the variability observed between studies, including the lack of clear diagnostic criteria, particularly for central pain, 28 different severities of the diseases of the patients included in the study or the diverse case ascertainment methods used, among others. 23 In this study, the pain specialists used the grading system proposed in 2008 to reach their diagnosis and they observed that the diagnostic certainty was high among the patients with both CNP and peripheral NP. In addition, the patients were identified with a probable or possible diagnosis of the disease that would have been excluded if other screening tools such as the DN-4, LANSS or PainDETECT had been used.
Furthermore, the study found that pain intensity in the patients with PNP was associated with the presence of depression and sleep disorders, a relationship not found among the CNP patients, for whom the site of the pain was more important, in particular pain in the lower limbs, which was associated with a greater intensity.
Studies in general practice or specialist settings have suggested that NP is associated with anxiety and depression. Some authors, such as Schaefer et al, 13 have found that over 50% of the subjects with NP in the US have some level of anxiety (61.9%) and depression (54.4%), with similar results seen across each of the NP conditions, with more severe pain related to a higher score on scales of anxiety and depression. Pérez et al 33 have also shown this association in patients with nociceptive, neuropathic or mixed pain, and de Andrés et al 34 have reported that over half of the patients with uncontrolled NP were diagnosed with depression and 43% with anxiety.
However, neither of these authors analyzed the frequency and association of these processes in patients with CNP and PNP studied separately. Our study showed that around 50% of the patients with CNP and PNP were suffering from anxiety. By contrast, the frequency of depression was higher in the patients with CNP than among those with PNP, and depression was only associated with the intensity of pain among the PNP patients. Sleep disorders are common in chronic pain patients, 50%-90% of people with pain reporting sleep disturbances, with insomnia being the most common problem. Schaefer et al 13 reported sleep disturbances/insomnia in 42% of NP patients but they did not analyze any information about the frequency of this disorder in CNP and PNP. In our study, 71.4% of the patients with CNP and 58.5% of those diagnosed with PNP presented sleep disorders, although the difference was not significant.
Chronic pain sufferers are known to obtain higher scores in measures of depression. As such, it is not uncommon to find depressed individuals reporting sleep problems. 15 This could explain the results observed among the CNP patients in the study, where the frequency of depression was higher and consequently that of sleep disorders was too.
Taken together, these findings imply that all three conditions (depression, chronic pain and insomnia) are interconnected. An interesting critical review of the neurobiological factors involved in the interaction between chronic pain, depression and sleep disruption has recently been published by Boakye et al. It includes an in-depth explanation of the multiple brain mechanisms common to these three conditions and a hypothesis about the complex ways they are associated. 15 The intensity of pain in both patient groups (with CNP and with PNP) showed an inverse correlation with patient monitoring in the pain unit. This supports the need for the close control of patients treated in these units, where it seems reasonable to believe that it is not common to use ineffective drugs or the sub-therapeutic doses of the analgesic therapy highlighted in other studies as the main causes of uncontrolled pain. 34 The inverse relationship between the duration and intensity of pain observed in the patients with PNP is in agreement with observations in other patients and could be explained by the pain tolerance referred to by some authors. 35 Regarding QoL, some research has reported low levels of this outcome measure in patients with NP compared with both the general population 36 and patients suffering from other chronic conditions. 3 Recently, Pérez et al 33 reported that the QoL of patients with NP was significantly impaired, although this study presented no information regarding comparison of HRQL between patients with CNP and PNP. In our study, the QoL of the CNP patients was more affected than that of the PNP patients. The factors having the most negative effect on the QoL of the CNP patients were the location of the pain, the presence of depression and sleep disorders. Furthermore, among the PNP patients, women and those with a greater intensity of pain reported a worse HRQL. Neither depression nor sleep disorders were associated with the QoL of these patients, findings that disagree with those obtained by Radat et al, who found a lower HRQL among patients with PNP suffering from depression and sleep disorders. 12 A possible explanation for these differences is that these authors used the Mini International Neuropsychiatric Interview and the MOS-sleep to assess depression and sleep disorders, while our results are based on the information collected regarding the presence of these processes in the patients' medical records.
Studies carried out in populations with and without pain have constantly shown that women score lower on QoL scales than men, these differences being explained by different clinical, genetic, environmental and social factors. 37 Likewise, in agreement with our findings, other authors have shown that pain intensity has a negative effect on the HRQL of patients. Schaefer et al have reported lower scores in physical and mental health components and in each of the dimensions of the SF-12 among subjects with more severe pain. 13 Likewise, Pérez et al have reported a low HRQL in mixed, neuropathic and nociceptive groups using the EQ-5D. 33 The certainty of the diagnosis (definite diagnosis vs. probable or possible) was a variable associated with a higher HRQL in the PNP patients. These results could be explained by the same reasons given by Agüera et al, 38 who found a higher rate of comorbid pain-mood disorder if the reasons for suffering pain were unknown, and also when a precise diagnosis of the cause of pain was lacking. Marazziti et al 39 explained that patients with unexplained pain have a higher likelihood of reporting catastrophic thoughts and they tend to think that the origin of their pain is a mystery; they feel that they have lost control and that their physician does not believe their pain to be real.
Finally, a number of limitations of this research can be cited. NP representation in pain clinics may be overestimated with regard to its prevalence in the general population or other clinical settings. Furthermore, the diagnosis of anxiety and/or depression or sleep disturbances was not tested by a specific medical examination or by a neuropsychological evaluation, which could lead to the frequency of these disorders being underestimated. On the other hand, the fact that the information in the paper was collected in 2010 could be a limitation; however, we believe that the lack of data on the prevalence of PNP, especially CNP obtained at a national level in the pain clinics in Spain, justifies the study. The strengths of the study include the use of the grading system proposed by Treede et al in 2008, which has not been used in other studies of this kind, as well as the involvement of pain specialists with extensive experience in the topic and the use of uniform criteria to diagnose the patients.
Conclusion
This study provides original information about the prevalence of pure CNP in pain units in Spain, and analyzes the differences between these patients and those suffering from PNP. It shows that a high percentage of subjects were suffering from comorbid mood and sleep disorders and that both the intensity of pain and QoL are affected by factors that vary between CNP and PNP patients.
Identifying the peculiarities of the patients affected by these processes could serve as a guideline for strategies for treating these patients and improving their QoL.
